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Synthesis and molecular characterisation of Spin probe 1
Phthalimide 2 was converted to dibromotetramethylisoindoline 3 following known procedures [29] . Suzuki-Miyaura cross-coupling with boronic acid 4 yielded terphenyl 5 which was converted to the corresponding triphenylene 6 by oxidative cyclisation using iron (III) chloride [36] . Finally, oxidation with tungstanate [36] gave the nitroxide spin probe 1.
5,6-Bis(3,4-dihexoxyphenyl)-1,1,3,3-tetramethylisoindoline, 5
2 Dibromide 3 (6.0 g, 0.018 mol), boronic acid 4 (14.50 g, 0.045 mol), sodium carbonate (5.72 g, 0.054 mol), triphenylphosphine (1.51 g, 5.7 mmol) and palladium chloride (0.26 g, 1.40 mmol)
were stirred in a refluxing mixture of toluene, ethanol and water (3:3:1 respectively, 150 mL) under nitrogen for 24 h. Water was added and the mixture extracted with dichloromethane (3×50 mL). The solvent was removed in vacuo to leave a dark-brown oil which was purified by column chromatography on silica gel (eluting with EtOAc / petroleum ether, 1:9) to give the pure title compound (9.87 g, 75%) as a colourless oil. 
Triphenylene 6
Terphenyl 5 (9.00 g, 0.0123 mol) was dissolved in dichloromethane (200 mL) and iron (III) chloride (4.19 g, 0.0246 mol) added. The mixture was stirred at room temperature for 1 h and methanol and water added. The mixture was extracted with dichloromethane (3×100 mL) and the solvents removed in vacuo. The residue was purified by column chromatography (eluting with EtOAc / petroleum ether, 1:9) to give the pure title compound (5.98 g, 67%) as a white solid. 
Preparation of samples
Samples were prepared by solution mixing and evaporation using distilled dichloromethane (DCM). For a ca. 0.03% doped sample, HAT6 (0.25g) was dissolved in 100mL DCM. Separately 1mg of spin probe 1 was dissolved in 100mL DCM and 8mL of this solution was combined with the HAT6 solution. The solvent was evaporated with heating (rotary evaporator) and the resulting solid transferred to a quartz EPR tube and heated above its clearing point to fill to bottom of the tube.
EPR measurements
EPR spectra were measured using an X-band Bruker EMX spectrometer equipped with the digital temperature control system (ER4131VT) for high temperature measurements using a heated flow of nitrogen gas. After being placed inside the EPR cavity the sample was first heated up to 450 K then slowly cooled. For each temperature samples were equilibrated for 5 minutes in the presence of a magnetic field of 3400 G before taking the measurement.
Measurements were performed at intervals of 3 K with the tolerance <0.1 K.
Simulation of EPR spectra from BD trajectories.
The line-shapes of the EPR spectra of nitroxide spin labels are determined entirely by the variation in time of two angles that define the orientation of the applied magnetic field to the principle axis of the nitroxide group. Therefore, the orientational history of the z axis of the nitroxide ring (coincident with the direction of p z -orbital of N) is calculated from the crossproduct of the unit vectors of N-O and N-C bonds (Scheme 1b).
BD trajectories of sufficient length (4000ns) were generated from the BD stochastic rotational diffusion model of a molecule in a mean force as described previously [16, 31] .
EPR spectra were calculated from the single BD trajectories according to a procedure The following approach has been adopted for the fitting of EPR spectra using BD simulation model.
First, the values of the parameters in the model were varied and comparison between the simulated and experimental spectra was carried out manually until a satisfactory agreement between two spectra has been achieved by eye. Then, the refinement of the values of the parameters has been achieved by minimisation of the following RMSD function using unconstrained nonlinear optimization routine [38] :
Here E(B i ) a T(B i ) are the experimental and theoretical EPR values at magnetic field B i , respectively, and N is the number of EPR data points. For the EPR spectra normalised to their maximum values parameter RMSD also represents normalised RMSD (NRMSD) between theoretical and experimental spectra. The set of parameters obtained at the first step was used as the starting values in refining minimisation. In order to estimate the uncertainty of the adjusted parameters used in the model and the sensitivity of simulated spectra on these parameters we have calculated the changes in the RSMD between experimental and theoretical spectra upon the variation of adjustable parameters by ±20%. The results are presented in Table S1 . It can be seen that for most of the temperatures the deviation of parameters by ±20% increases the RMSD between the simulated and experimental spectra by up to ~40%. Further variation of parameters leads to substantial deviation of simulated spectra from experimental ones. An example is provided in Table S1 for the spectrum at 420K showing that the change of the value of parameters D i by 50% leads to the increase of the RMSD by a factor of 2.85. It is also interesting to note that in the case of Col phase our analysis shows that EPR spectra are not particularly sensitive to the changes of the rotational diffusion parameters at temperatures < 360K. At the same time these spectra are sensitive to C 20 and σ which describe the ordering potential and director distribution, respectively. The sensitivity of EPR spectral lineshapes to both the ordering potential for HAT6 molecules in the column and the director distribution of columns is demonstrated in Figure 3 . Table S1 . Changes in the RMSD upon variation of adjustable parameters used in the model for the simulation of EPR spectra by ±20%. 
